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@ Cleaning compositions. 



i The present invention relates to an aqueous cleaning composition which Is useful for the removal of 
grease or tar without any mechanical action. In particular, the instant compositions are derived from 
three liquid phases which merge together at the tricritical point to form one continuum forming the 
aqueous cleaning composition, wherein the three phases incorporate at least a polar solvent, a 
non-polar solvent or weakly polar solvent and a water soluble or water low molecular weight water 
dispersible amphlphiie. 
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is useS Z m ^ m - deanin9 com P° si «°" *hich is optionally surfactant-free and 

is useful for the removal of grease or tar without any mechanical action. In particular, the instant comoositlon, 
compnse three liquid phases which merge together In the vlclnfty of a tricStical pal M to fm^nTSZ 
w erein each of the three phases essentially contain a polar solvent, a non-por 8 oSeZr ^eXpoSr 
solventand a water soluble or water disperse low molecular weight amphiphiie * ' 



BACKGROUND OF THE INVENTION 



n< «i?nH id ^ n * etico ^ detergent compositions have long been employed for human hairsham- 

machine washing of dishes). Uqu.d detergent compositions have also been employed as hard surface clearJ 
ere. as In , pine oil liquids, for deaning floors and walls. More recently, they haveyvedTuats^^ 
detergents too. apparently because they are convenient to use. are instantly soLe in v^h wate^and nS 

auenTSi" ? "JF? 8 " T ' ICat,0nS to feC " l,ate n " nB * " S0i ' 3 «■ *— "™ •«*> "Pon subset 
SZLTE? Lqu J d ; eterg f rt ««"P«*» have comprised anionic, cationic and nonionic surface adit 
agents, builders and adjuvants including, as adjuvants, lipophilic materials which can act as solvents for S 
phllic soils and stains. The various liquid aqueous synthetic omanic detect compositions meSed abo^ 

a given surface. The driving forces generally Involved in this process are mechanical enemy (friction attrition^ 
son, tatai e tc.). solvation by a liquid, thermai agitation, soli-solvent interfacial JSZ£ 
mod, cations caust,c. acdic. oxidative, reductive, hydrolysis, assisted or not by catalysts or enzymes] Z 
or soli residual suspension (e.g. in miceflar solutions), and so on. or enzymes;, soil 

When the deaning action takes place in waterllquid vehlde. auxiliary cleaning agents, espedally surfac- 
tants, are generally required to get rid of hydrophobic soils. Moreover. In most domLc 2S2£Tlta 
Tr.l the d f ani " 9 meChm,Sm iS baSed °" the reduct,on of tha — » '"terfacial 

sxssz* r 19 eaany dbperaed - even aoiub,,tod * e ^positionbirrroSe 

low interfacial tension ewsting between the composition and the oil 

easil^u^ S "fS^ ^ '° W '"k^' •"" ,B * the liquW dete ^ ent «»P-*lon 

2T2i f ,k "- 9 . ° f etWee " the Support and the so11 ' thereb y weakening all bonding forces- 
the soills then spontaneously removedfrom the substrate. This is the cause for the removal of ollysoJwS 

de^i prcc^ ° f ^ ^ WhiC " eVantUa " y fe emU,Sif,ed - B ° th maohanfema are complemXt the 
Although enucleation is a mechanism of soil removal, it has been recently discovered how to make mi- 

states. Such m,aoemuls,ons are described in British Patent Spedf Ication No. 2.1 90.681 and U.S. Patent Ap- 
P^ons Senal Nos 06/866,029. 07/085,902, 07/120.250 and 07/267.872 mostof which relates toSZZ- 
cre«nutetons useful for deaning hard surface Items such as bathtubs and sinks, which mlcmemulslons are 

£££ It, !h! ZIT™ 9 S ° aP . 8CUm a " d lim9 SCale ftom them - ln U - S - Patent Application Serial No. 
07/267,872 the microemulsions may be essentially neutral and as such are also thought to be effedive formi- 

Z^ZTrT^V™^*™**- "* ^Application Sena. ^07,m 6W Tje »Z 
o^l h ? micra ^ nu,S10 " ,!quid de teigent composition which Is useful for washing dishes and remove 

SKSrSf T * em ^ b0 * neatanddll ^ df ^- Su * ^Positions indude complexes of 
and cationic detergents as surface adive components of the microemulsions 

The various microemulsions referred to indude a lipophile which may be a hydrocarbon, a surfactentwhich 
may be an anionic and/or a nonionlc detergent(s), a co-surfactant which may be a poly-lower alkytene glycol 
lower alkyl ether, e.g. tripropylene glycol monomethyl ether, and water. 

Although the manufacture and use of detergent compositions in microemulsion form significantly improves 

tTemSfuXTl 9 ^ S « " T 0 ^ C ° mPared 10 ** ^ emU,8l0ns - the preaant lnv6ntlon lm P™* 
them still further by theformation of aqueous near tricritical deaning compositions which have improved clean- 
ing as compared to microemulsions. 

anrf ^? nt . aqUe K^ lean ,ilI 9 com P° 8itions ' whichamoptionallysurfactant-free. provide increased grease 
and ta removal .capabilities without mechanical adion as compared to the water-based microemulsions Such 
water-based microenuilsions all contain a surfactant as compared to the preferred surfactant-free composi- 
tions of the instant invention. r 
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In most domestic cleaning tasks, the success of the cleaning mechanism Is based on reduction of the wa- 
ter/oil interfacial tension. In this frame, the thermodynamic of phases predict that ultra-low interfacial tensions 
can be reached in the direct vicinity of peculiar compositions called "critical points 0 and particularly near "tri- 
criticaJ points," the properties of which were extensively described by Griffiths (Robert B.) Wheeler (John CX 
s Critical points In multlcomponent systems. Phys. Rev. A, NEW YORK 1970, 2, (3), (Sept), pp.: 1047-1064; 
and Griffiths (Robert B.). Thermodynamic model for tricritical points in ternary and quaternary fluid matures. 
J. Chem. Phys., LANCASTER. 1974, 60, (1), pp.: 195-206; and Widom. B. Tricritical points in three - and four 
- component fluid mixtures J. Phys. Chem., WASHINGTON. 1973, 77, (18), pp.: 2196-2200; and Widom (B.) 
Interfacial tensions of three fluid phases in equilibrium. J. Chem. Phys. Lancaster, 1975, 62 (4) pp: 1332-13360 
to and Lang (J. C.) Widom (B.) Equilibrium of three liquid phases and approach to the tricritical point in benzene- 
ethanol-water-ammonium sulphates mixtures. Physics A, AMSTERDAM. 1975. 81 A. pp.: 190-213: and Widom 
(B.) Three-phase equilibrium and the tricritical point Kinan, MEXICO. 1981, 3, A, pp.: 143-157 

It must be pointed out that, in such critical compositions, surfactants are not essential. Moreover, it is not 
absolutely essential to be right at a tricritical point to obtain surface tensions much lower than those currently 
is achieved with today's cleaning systems. 

It is worthwhile to note that the tricritical points theory has already been under high scrutiny in view of 
enhancing oil recovery. These works are extensively described by Fleming (P. D.) vlnatieri (J. E.). Phase be- 
havior of multlcomponent fluids. J. Phys. Chem., WASHINGTON. 1977, 66, (7), pp.: 3147-3154 and Vlnatieri 
(James E.) Fleming (Paul P.). Use of pseudocomponents In the representation of phase behavior of surfactant 
2D systems. Soc. Pet Eng. J., DALLAS, 1979, 1 9, pp.: 289-300; and Fleming (Paul D.) Vinatieri (James E.)i Quan- 
titative interpretation of phase volume behavior of mul ticomponent systems near critical points. AiChE J., NEW 
YORK 1979, 25, (3), pp.: 493-502: and Fleming (Paul D.) vlnatieri (James E.). Role of critical phenomena in 
oil recovery systems employing surfactants. J. Colloid Interface ScL, NEW YORK. 1 981 , 81 , (2), pp.: 31 9-331 ; 
and Vlnatieri (James) Fleming (Paul P.). Multivariate optimization of surfactant systems for tertiary oil recov- 
25 ery. Soc. Pet Eng. J. t DALLAS. 1 981 , (2), pp.: 77-88; and Smith (Duane. H.). Interfacial tensions near the tri- 
critical points of classical liquids: experimental evidence for the validity of the prediction of critical scaling theo- 
ry. J. Chem. Phys., LANCASTER 1986, 85, PP.: 1545-1558. and Smith (Duane H.). Tricritical points as an aid 
to the design of surfactants for low-tension enhanced oil recovery. AOSTRA J. Res., EDMONTON(Alberta) 
1984, (4), pp: 245-265. 

30 In 1 926, Kohnstamm raised the theoretical possibility of a critical point "of the second order" in a ternary 
liquid mixture, a point at which three co-existing fluid phases merge and become identical, Kohnstamm (Ph.). 
Handbuch der physik, 1926, Vol. 10, Kap. 4. Thermodynamik der Gemische, pp. 270-271, H. Geiger and K. 
Scheel (SPRINGER, BERLIN). Kohnstamm also stressed the extreme difficulty to find such a point 

The aqueous cleaning near tricritical point compositions of the instant invention are applicable for use in 

35 concentrated household care products and personal care products. The near tricritical point compositions of 
the instant invention comprise harmless ingredients. The instant near tricritical point compositions permit the 
preparation of super concentrated cleaning or conditioning liquid products which are optionally surfactant-free. 

In accordance with the present Invention, a near tricritical point cleaning composition, suitable at room tem- 
perature or colder or at a higher temperature for pre-treating and cleaning materials soiled with a lipophilic 

40 soil, comprises a polar solvent such as water, a water soluble or dispersible low molecular weight amphiphile, 
and a non-polar solvent or weakly polar solvent wherein the three phases have merged Into one continuum 
at the tricritical point The invention also relates to processes for treating items and materials soiled with soils 
such as lipophilic soil, with compositions of this invention, to loosen and to remove without mechanical action 
such soil by applying to the locus of such soil on such material a soil loosening or removing amount of the 

45 tricritical point compositions of the instant Invention. 

The instant aqueous cleaning composition exists at or in the direct vicinity of the tricritical point which is 
the terminus of three lines of critical points. The tricritical point is a thermodynamical point at which all three 
co-existing phases become identical simultaneously. At the tricritical point, the interfacial tension between the 
merging phases of the polar solvent (water) and the low molecular weight amphiphile is substantially zero, and 

so the interfacial tension between the merging phases of the low molecular weight amphiphile and non-polar sol- 
vent (oil) or a weakly polar solvent is substantially zero, and the interfacial tension between the polar solvent 
and the non-polar or weakly polar solvent is substantially zero. Accordingly, the cleaning mechanism of the 
cleaning compositions of the instant invention is based on the reduction of the polar solvent/non-polar solvent 
interfacial tension as it approaches the value of zero. 

55 The compositions of the instant invention have a phase inversion temperature (PIT) of about 0 to about 

80°C V more preferably about 15 to about 40°C. The phase inversion temperature is the temperature at which 
there is an equal affinity of the low molecular weight amphiphile for water and for oil. It is the temperature at 
which the partition of the low molecular weight amphiphile between the water rich phase and the non-polar 
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The tricritical point compositions preferably have 

a ratio (a) wt%ofoil 

% of water + wt % of oil + wL % of additives 
and a ratio (g) ■ wt % of low molecular weight amphip hile 
100 wt% of composition 
and a ratio (e) = wt% of additive 

The additives are water sduble imlecules (electrolytes or oroanlcs) that are able to moHif„ «,» .f ^ 
above chemicals are divided into two classes: Salting-out (*!ZZZ3ZSE£ ♦ • 1 rnoleoules - The 



SUMMARY OF THE INVE NTION 
Tl 

at 102 



?^it n llZTl n ? 3 m nnn" aqUe ° US ^ point «"P«ta having an apparent viscosity 

55 wt % of a non-polar solvent or a weakly polar solvent, and about 5 to about 60 wt % * JLS! ^Sku ? 
water dispersible low molecular weight amphiphile Wator so,uble or 

BRIEF DESCRIPTION OF THE DRAWINGS 



DETAILED DESCRIPTION OF THE INVFNTIOM 



The present invention relates to an aqueous near tricritical nnint mmn«o.-«„„ k i 

d) 0 to 20%, more preferably 0.5 to 15% and most preferably 1.0 to 10% of a water soluble .hah.. 
forth^r^^^ 

for the production of both commercial and Industrie, appiications by the incorporation of select^ ^Si 
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in the tricritical point composition. Typical compositions which can be formed for a variety of applications are 
• oral compositions, cosmetics, hand creams, facial creams, eye shadows, lipsticks, metal polish agents, fabric 
cleaners, shampoos, floor cleaners, cleaning pastes, tile cleaners, bath tub cleaners, bleach compositions, 
ointments, oven cleaners, stain removers, fabric softeners, bleach pre-s potters, dishwashing prespotters, au- 
5 tomatlc dishwashing compositions, laundry pre-spotters, pharmaceutical compositions, coal slurries, oil drill- 
ing muds, and cleaning pre-spotters and graffiti or paint removers, mildew cleaner for grouts, flux removers 
for printed circuit boards, engine cleaners and degreasers, deinking compositions for printing machines and 
shoreline cleaners for shorelines contaminated by spilled crude oil as well as any composition containing an 
active ingredient which active ingredient has to be delivered into a cavity or a porous surface for either a clean- 

10 ing mechanism or for the delivery of a medical use for medical treatment such as in treatment of oral diseases. 
The present invention relates to a liquid cleaning composition which is optionally surfactant-free having a 
surface tension of about 1 0 to about 35 mN/m at 25°C deriving from three co-existing liquid phases which are 
almost chemically identical to each other and the three co-existing liquid phases have merged together into 
one continuum to form the composition, wherein the first phase has the most polar solvent, the second phase 

15 has the most water soluble or water dispersible amphiphile and the third phase has the most non-polar solvent 
or weakly polar solvent and the Interfacial tension between said first phase and said second phase is 0 to about 
IxICr 3 mN/m and the interfacial tension between the second phase and the third phase is 0 to about 1 x 1(H 
mN/m, and the interfacial tension between the first phase and the third phase is 0 to about 1 x 10- 3 mN/m. 
In a preferred composition, the poiar solvent is water at a concentration of about 1 5 to about 85 wt %, the 

20 low molecular weight amphiphile is an organic compound having a water insoluble hydrophobic portion which 
has a partial Hansen polar parameter and hydrogen bonding parameter, both of which are less than about 5 
(MPa) 1 * and a water soluble hydrophilic portion which has a partial Hansen hydrogen bonding solubility para- 
meter greater than about 1 0 (MPa) 1 *; and the amphiphile is present at a concentration of about 5 to about 60 
wt%; and the non-polar solvent or weakly polar solvent has a Hansen dispersion solubility parameter greater 

25 than about 10 (MPa) 1/2 and a Hansen hydrogen bonding solubility parameter of less than about ISfMPa)" 2 , 
and is present at a concentration of about 15 to about 55 wt %. 

The main characteristic of the polar solvent is that preferably It has the ability to form hydrogen bonding 
with the low molecular weight amphiphile. The polar solvent preferably has a dielectric constant of higher than 
35. Besides water, other polar solvents suitable for use in the instant composition are formamide, glycerol, gly- 

30 col and hydrogen peroxide and mixtures thereof. The aforementioned polar solvents can be mixed with water 
to form a mixed polar solvent system. The concentration of the polar solvent such as water in the near tricritical 
point composition is about 15 to 55 wt %, more preferably about 20 to about 40 wt %. 

The organic non-polar or weakly polar solvent component of the present aqueous near tricritical point com- 
positions Includes solvents for the soils, is lipophilic, and Is a suitable oil such as a non-polar oil which is pre- 

35 ferably an aliphatic hydrocarbon of about 5 to about 25 carbon atoms and preferably has the formula C^H^. 
wherein n is 5 to 25, more preferably 6 to 16. Such an aliphatic hydrocarbon is desirably a normal paraffin or 
an isoparaffin and, of these, those which are saturated and of 6 to 16 carbon atoms are preferred, with iso- 
parafflns of 8 to 18 carbon atoms being also preferred. The most preferred aliphatic hydrocarbon solvent is 
decane. The non-polar solvent or weakly polar solvent preferably has a Hansen dispersion solubility parameter 

40 at25°C of at least 10 (MPa) iy2 t more preferably at least about 14.8 (MPa) 1 *, a Hansen polar solubility parameter 
of less than about 10 (MPa) 1 * and a Hansen hydrogen bonding solubility parameter of less than about 15 
(MPa) 1/2 . In the selection of the non-polar solvent or weakly polar solvent, important parameters to be consid- 
ered are the length and configuration of the hydrophobic chain, the poiar character of the molecule as well as 
its molar volume. 

46 The non-polar solvent or weakly polar solvent which at 25°C is preferably less than 5 wt % soluble In water, 
may be selected from the group consisting essentially of alkanes and cycloaikanes having about 5 to about 
25 carbon atoms, more preferably about 6 to about 16 carbon atoms; aryl alkyls having about 12 to 24 carbon 
atoms; terpen ea having about 1 0 to about 40 carbon atoms, more preferably about 1 0 to about 30 carbon atoms; 
and esters having the formula: 

so 

O 

!t 

RCORi 

55 

wherein R and R, are alkyl groups having together about 7 to about 24 carbon atoms, more preferably about 
8 to about 20 carbon atoms. Some typical non-polar solvents or weakly polar solvents are hexadecane, tet- 
radecane. phenyl hexane, decylacetate, 2-undecanone, limonene. diethylene glycol monohexyl ether, disopro- 

5 
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10 



is 



so 



55 



pyl adlpate, cetyl lactate and dloctyl malate, and mixtures thereof. 

The concentration of the non-polar solvent or weakly polar solvent in the neartifcritinai nnr„f ™^ 
is preferably about 15 to about 55 wt %, more preferably about 25 to about 4oT% 

fJ^\^TT?£*l°~ molecularwei 9h^'npWph"e in the near tricritical' point composition is pre- 
ferably about 5 to about 60 wt%, more preferably about 15 to about 40 wt% 

nart I!L e hLT l m0laC K! ar ^! i9ht 1 aniPhiphi,e " the instant "'"position is a moiecule composed of at least two 
parts wh.ch te capableof bonding or at least having an affinity with the polar solvent and the non odar^lT 
^«-9^ 

which means less low molecular weight amphiphlle is needed to couple the colar solvent Z T*! „ , 
solvent or weakly polar solvent At least one part is essenbal.y hydrop7o £ wt a HaTe T£ZZ EES 
hydrogen bonding solubility parameters less than 5 (MPa^ A^LonepS^Swa^^wS 
Hansen partial hydrogen bonding eolubllity parameter eaual or greater than 10 fflESuT * ^ 

pbi,r u e st n K^^ 





Group 


MW 


d< 


dp 


d H 


20 


-CH r OH 


31 


15.5 


16.1 


25.4 




-CH2-NH 2 


30 


13.8 


9.3 


16.7 




-CO-NH 2 


44 


13 


14.1 


13.4 


25 


-CH 2 -NH-CO-NH 2 


73 


13.7 


11.4 


13.6 




-CH r EO-OH 


75 


14.9 


3.1 


17.5 




-CH r E02-OH 


119 


14.8 


2.6 


14.B 


30 


-CH r EO r OH 


163 


14.7 


2.1 


13.3 




-CHj-EO^-OH 


207 


14.7 


1.9 


12.4 




-COQ-CH 3 


59 


13.7 


8.3 


8 


35 


-CO-CH 3 


43 


16.5 


17.9 


6.8 




-C3H 7 


43 


13.7 


0 


0 






57 


14.1 


0 


0 


40 


-C 10 H 2 i 


141 


15.8 


0 


0 



^55*K' a " an S; iPhite m ° ,eCU,e ' 88 hydrog6n M »* solubil «y ParameteTfe Zys 
Sartn ZZ i f^f^T 9,DUPS 03,1 b6 US6d 33 *• **ophobb P«t °f an amphiphile, as their 
8 -°° if"* ParametBra belW 1 - 71,6 9 ro «P °f two in the middle (esters an iZ 

n^fuh^ ^ fePerSi ° n S0,Ub " tty P8rameter 88 mea3ured at temperature; d. Is the Hansen 
ZZZSt!? ""T." measured at room ^P^ture; d„ is the Hansen hydregen bonding solubility 
parameter as measured at room temperature. In particular preferred low molecular weight amphiphiles which 
are preferaWy present at a concentration of about 5 to about 60 wt %. more preferably abouf 15 to about 40 
wt %, are selected from the group consisting essentially of polyoxyethylene derivatives having the formula- 

C.H^-O-fCHjCH^O-Jy-H 
2 7 * y "J to I T Preferably 1 10 6t p0ly ° ,S "^"9 4 to 8 carbon atoms, polyamines having 5 

g™e^ 
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CH 3 
I 

(CH 2 ) X 

s R rt -0-(CH2CK-0) y H 

wherein R" Is an alkyiene group having about 1 to about 8 carbon atoms and x is 0 to 2 and y is about 1 to 
about 5. The molecular weight of the tow molecular weight amphiphile is about 76 to about 300, more preferably 
10 about 100 to about 250. Especially preferred low molecular weight amphiphiles are propylene glycol n-butyl 
ether, tripropylene glycol n-butyl ether, propylene glycol t-butyl ether, propylene glycol methyl ether, hexane- 
diol, diethylene glycol monobuty! ether, Methylene glycol monohexyl ether and tetraethylene glycol monohex- 
ylether and mixtures thereof such as propylene glycol n-butyl ether and propylene glycol methyl ether in a ratio 
of about 2:1 to about 1.5:1. 

is The near tricriticaJ point compositions formed from the previously described low molecular weight amphl- 
philes are surfactant free because these previously described low molecular weight amphiphiles are not clas- 
sified as surfactants. 

However, near tricritical point compositions can be optionally formed from a polar solvent, a non-polar or 
weakly polar solvent and a surfactant on a mixture of a low molecular weight amphiphile and surfactant, when 

20 the surfactant is employed without a low molecular weight amphiphile, the surfactant is present in the compo- 
sition at a concentration of about 5.0 to about 25.0 wt percent When the surfactant is employed in the com- 
position with the low molecular weight amphiphile the concentration of the surfactant is about 0.1 to about 25 
weight percent and the concentration of the low molecular weight amphiphile Is about 5 to about 60 wt percent 
The surfactants that are employed in the instant invention are selected from the group consisting of nonionics, 

25 anionics, amine oxides, cationics and amphoteric surfactants and mixtures thereof. When the surfactant is 
used alone and without a low molecular weight amphiphile the surfactant must preferably have an HLB of about 
7 to 14. It is to be understood that surfactants are a subset of the set of amphiphiles. The low molecular weight 
amphiphiles do not form aggregates at an interface for example, the interface of oil and water, but rather the 
low molecular weight amphiphile is evenly distributed throughout the solution. Whereas a surfactant is prone 

30 to concentrate at the interfaces between different phases (air/liquid; liquid/liquid; liquid/solid) thereby forming 
aggregates at the interface and decreasing the interfacial tension between the above coexisting phases. For 
example a surfactant will form aggregates at an oil/liquid interface and the surfactant will not be evenly dis- 
tributed throughout the solution. 

The instant compositions can also optionally Include besides the polar solvent the non-polar or weakly 

35 polar solvent and the water dispersible amphiphile, a water soluble acid at a concentration of about 0.1 to 1 5.0 
wt percent, more preferably about 1 to 10 wt percent 

The active acidic component of the near tricritical point composition can optionally be a carboxylic acid 
which is strong enough to lower the pH of the near tricritical point composition to the range of one to four. Va- 
rious carboxylic acids can perform this function, but those which have been found effective to remove soap 

40 scum and lime scale from bathroom surfaces, while still not destabilizing the composition, are poiycarboxylic 
acids, and of these the dicarboxylic acids are preferred. Of the dicarboxyllc acids group, which includes those 
of 2 to 1 0 carbon atoms, from oxalic acid through sebacic acid, suberic, azelalc and sebacic acids are of lower 
solubilities and therefore are not as useful in the present near tricritical point composition as the other dibasic 
aliphatic fatty acids, all of which are preferably saturated and straight chained. Oxalic and malonic acids, al- 

45 though useful as reducing agents too, may be too strong for delicate hard surface cleanings. Preferred such 
dibasic acids are those of the middle portion of the 2 to 10 carbon atom acid range, succinic glutaric. adipic 
and pimelic acids, especially the first three thereof, which fortunately are available commercially, in mixture. 
The diacids, after being incorporated in the Invented near tricritical point composition may be partially neutral- 
ized to produce the desired pH in the near tricritical point composition for greatest functional effectiveness. 

so with safety. 

Phosphoric acid is one of the additional acids that helps to protect acid-sensitive surfaces being cleaned 
with the present compositions. Being a trlbasic acid, it too may be partially neutralized to obtain a composition 
pH in the desired range. For example, it may be partially neutralized to the biphosphate, e.g., NahfePO^ or 
NH4H2P0 4 . 

55 Phosphonic acid, the other of the two additional acids for protecting acid-sensitive surfaces from the dis- 

solving action of the dicarboxylic acids of the present compositions, apparently exists only theoretically, but 
its derivatives are stable and are useful in the practice of the present invention. Such are considered to be 
phosphonic acids, as that term Is used in the specification, the phosphonic acids are of the structure: 

7 
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OH 

Y- p'-0 

l 

OH 



alkylene(s) la/are present and Join amino nitrogens SmmSSSSSl VlZ r?^l„ ^ I*** 

O a?Tlr ° f 6aCh * *• Ph0sph0ri ° Phosphonio add groups preset 

Of all the organic acids which are of sufficient aciditv effectived to atf***- - ■ presern. 

aform which is readily removablefrom hard s^^^^r^c^^^T^^^ 

plated) surfaces, glutanc acid or a partially neutralized salt or ionized form thereof is hiohlv w«~w 7? 

it performs effectively and has no significantly detrimental negate p^eZ 'SKKSlSS 

form to assist in removing them from hard surfaces which thev are staininn «„ -T^ • T 

also be employed (when detriments, properties thereof if ^ ™ ££ fs^SZ 
which do not form water insoluble caldum salts. For example acetic add h2J22f! f ? ! 
citric acid may be utilized in some droumstances. HoweveT Ic^dd 1 a JSSSlESSSl 
n^e calcium from ceJcium carbonate in the grout empioyed I^USKSSCSSt deft 
mental to rts use, and the othermentioned acids are often unsatisfactory baMUMofuimSl^ JS^ 
because they result In human nasal and/or respiratory irritation Of course ZZ ? ? 
the droumstance of use will also preferably beavo.de'd The re ore 52 SS 5« SSttJ 
soap scum attacking acid. It may be (and usually is) subsequently i!^SSSS5!^S u 

wele^fsa^^ be f, J' drotro P' c or kosmotropic. A hydro, ropic agent 

weakens (salting-in effed) the strudure of the water thereby makina the water an !«. I 

»»*, lb™, mmmm, «« (wtan InM) such . atones, Motor ait, rtZrt iSwSTS 
which can ^mbleachants.atleastoneenzyme.andasuitablephosphate^nofr 
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A typical cleaning composition comprises: 







19.24% 


Na Benzoate 




1.0% 


Triethylene glycol 


32.5% 




hexylether 






Heptyiacetate 




35.44% 


Nonyiacetate 




11.81% 



The variations in formulas of compositions within the invention which are in the tricritical or near tricritlcal 
state are easily ascertainable, and the Invention is readily understood when reference is made to this speci- 
fication, including the working examples thereof, taken in conjunction with the phase diagrams. 

Figures 1-2 are phase diagrams of compositions C and D of example 1, wherein 13 designates the tricritical 
point compositions. For illustration, the composition at point 23 marked by an V on Figure 1 comprises 56.25 
wt % of a 5% Na benzoate solution In water, 25 wt % of triethylenegiycol monohexyl ether and 18.15 wt % 
of oil (mixture of heptylacetate/nonylacetate 3:1 ratio). 

In the previous description of the components of the invented compositions and proportions thereof which 
may be operative, boundaries were drawn for preferred compositions within the invention, but it will be evident 
that one seeking to manufacture the invented near tricritical point compositions will select proportions of com- 
ponents indicated by the phase diagrams for the particular compositions, so that the desired compositions will 
be within the near tricritical area. Similarly, the tricritical point compositions selected should be such that u pon 
contact with water, the lipophilic soil wiil be removed from a substrate. 

For plotting of the phase diagrams and in experiments undertaken by the inventors to establish the for- 
mulas of the desired tricritical point compositions, many different compositions within the invention were made 
and were characterized. 

To make the near tricritical point compositions of the invention is relatively simple because they tend to 
form spontaneously with little need for the addition of energy to promote transformation of the tricritical state. 
However, to promote uniformity of the composition, mixing will normally be undertaken and it has been found 
desirable, but not compulsory, to first mix the amphiphile and water together, followed by admixing of the non- 
polar solvent or weakly solvent component It Is not usually necessary to employ heat and most mixings are 
preferably carried out at about 20-25°C or higher. 

Pre-spotting and manual cleaning uses of the invented near tricntical point compositions are uncompli- 
cated, requiring no specific or atypical operations. Thus, such near tricritical point compositions may be em- 
ployed in the same manner as other liquid pre-spotting and detergent compositions. 

The invented near tricritical point compositions may be applied to such surfaces by pouring onto them, by 
application with a cloth or sponge, or by various other contacting means, but it is preferred to apply them, de- 
pending on their viscosity, in the form of a spray by spraying them onto the substrate from a hand- or finger- 
pressure operated sprayer or squeeze bottle. Such application may be applied onto hard surfaces such as 
dishes, walls or floors from which lipophilic (usually greasy or oily) soil is to be removed, or may be applied 
onto fabrics such as laundry which has previously been stained with lipophilic soils such as motor oil. The in- 
vented compositions may be used as detergents and as such may be employed in the same manner in which 
liquid detergents are normally utilized in dishwashing, f loorand wail cleaning, and laundering, but it is preferred 
that they are employed as pre-spotting agents too, in which applications they are found to be extremely useful 
in loosening the adhesions of lipophilic soils to substrates, thereby promoting much easier cleaning with ap- 
plication of more of the same invented detergent compositions or by applications of different commercial de- 
tergent compositions in liquid, bar or particulate forms. 

Example I 

The following examples illustrate but do not limit the invention. Unless otherwise indicated, all parts in 
these examples, in the specification and In the appended claims are by weight percent and all temperatures 
are in °C. 

The formulas A through G were prepared according to the following procedure: 
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10 



15 



20 



30 



35 



EXAMPLE 1 



COMPOSITION 



Water 



Diethytene glycol buM ether 



Triethyiene g{ycot hexyi ether 



Bhanol 
Propanoi 



305 



39 



B 



27 



ia38 



Dobanol 91-25 



Oobanol91-5 



Heptyf acetate 



Nonyl 



I Decyl acetate" 



1 acetate 



4±tepfanone 



2-Undecanone 



Glutaricactd 



Sodium benzoate 



ggfcagdlMsomton 



tsoserine daoeteaaa, sodium 
satt 



Viscosity (25°C f 100 sec 1 ,Pa 
sec) 



Surface tension (mN^n) 



Soil removal penprmano&n 
Tarsal - _~ 



30-5 



1533 



30.67 



27 



32 



2531 



35.7 



113 



7x10" 
3 



253 



4X10- 
3 



25.1 



Greasy soil 



Soap scum 



xx 



xxx 



xx 



1.02 



8x10" 
3 



253 



323 



16375 



16375 



8.44 



1X10- 
2 



265 



40.7 



558 



837 



4234 



037 



21.14 



5x10- 
3 



xxx 



xxx 



XX 



xxx 



xxx 



213 



35.71 



2857 



3334 



35.71 



8x10-3 



265 



XX 



33.03 



6x10" 
3 



253 



xxx 



xxx 



(*)The performance is estimated as the extent the soil is removed after having poured 
a few drops of the composition on the soil, let it work during about one minute without 
any mechanical action and rinsed it with water. 
XXX = completely removed XX = partially removed X - hardly removed 



so 



55 



amn 2* A *«»ugh G were made by first forming with mixing at mom temperature a solution of the 
a m ph.ph,leandthewatBr^ 

be iS?! ^Ik eSC ? ed Wtt respect to varioua em bo<«ments and illustrations of it but is not to 
be considered as limited to these because it is evident that one of skill in the art with the present soecif ication 

anrf 2™ ? !f ? 8 qU ' d deanm9 """P 0 *® 0 * h av'"g a surface tension of about 10 to 35 mN/m 
^ ,n9 3tleaS u a P ° , , arSOlvent - a ^ so '^leorwaterdis P ereiblelowmolecularweightamphTpZ 
and a non-polar or weakly polar solvent and deriving frem three coexisting liquid phases whteh are a most 
chemically Identical to each other and said three co-existing liquid phases are in such a stomal a minute 

ZL* T* !°h C T rt th6m 8,1 int ° °" e «+ Phase to a revereS^e u ,S 

or to make them merging together into one continuum toform said composition wherein the first phrase is the 
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most abounding with the polar solvent, the second phase is the most abounding with the water soluble or water 
dispersible low molecular weight amphiphile and the third phase is the most abounding with the non-polar sol- 
vent or weakly polar solvent and the interfaciai tension between said first phase and said second phase is 0 
to about 1 x Kh 3 mN/m p and the interfaciai tension between second phase and third phase is a 0 to about 1 x 

5 1 Ch 3 mN/m, and the interfaciai tension between first phase and third phase is 0 to about 1 x 1(H mN/m. 

The polar solvent may be water at a concentration of about 15 to about 85 wt %, the amphiphile may be 
an organic compound having a water insoluble hydrophobic portion which has a partial polar parameter and 
hydrogen bonding parameter, both of which are less than about 5 (MPa)" 2 , and a water soluble hydrophilic 
portion which has a partial hydrogen bonding solubility parameter greater than about 1 0 (MPa) 1tt ; said amphi- 

10 phiie may be present at a concentration of about 5 to about 60 wt %; and said non-polar solvent or weakly 
polar solvent may have a dispersion solubility parameter greater than about 1 0 (MPa)i« and a hydrogen bond- 
ing solubility parameter of less than about 15 (MPa) 1 *, and said non-polar solvent or weakly polar solvent may 
be present at a concentration of about 1 5 to about 55 wt %. 

The said low molecular weight amphiphile may be selected from the group consisting essentially of aJky- 

15 lene glycol alkyi ethers, polyoxyethylene derivatives having the formula: 

C.H^-O-fC^CHi-O^-H 
wherein x or y is 1 to 6, polyols having about 4 to about 8 carbon atoms, polyamines having about 5 to about 
7 carbon atoms, polyamides having about 5 to about 7 carbon atoms, and alkanols having about 2 to about 4 
carbon atoms. 

20 The said non-polar solvent or weakly polar solvent may be selected from the group consisting of alkanes 
and cycloalkanes having about 5 to about 25 carbon atoms, aryl alkanes having about 12 to about 24 carbon 
atoms, aliphatic and aromatic oils having about 6 to about 14 carbons atoms, terpenes having about 10 to about 
40 carbon atoms, and esters having the formula: 



R C 0 R x 

wherein R and R t are alkyl groups having together about 7 to about 24 carbon atoms. 
30 The said non-polar solvent or weakly polar solvent may be an aliphatic hydrocarbon having 6 to 16 carbon 
atoms and may be present in the composition at a concentration of 15 to 55 wt %. 

The said polar solvent may be water and may be present in the composition at a concentration of 15 to 
85wt%. 

The said composition may be sprayable by a hand operated pump sprayer. 
35 A composition according to the invention may contain at least one solid particle and/or immiscible liquid. 
The said non-polar solvent or weakly polar solvent may be an aliphatic hydrocarbon having about 6 to about 
16 carbon atoms. 

The said low molecular weight amphiphile may be triethylene glycol monohexyl ether. 

According to another aspect of the invention there is provided a liquid cleaning composition having a sur- 

40 face tension of about 10 to 35 mN/m and incorporating at least a polar solvent, a water soluble or water dis- 
persible surfactant and a non-polar or weakly polar solvent and deriving from three co-existing liquid phases 
which are almost chemically identical to each other and said three co-existing liquid phases which are almost 
chemically identical to each other and said three coexisting liquid phases are in such a state that a minute va- 
riation of said state is able to convert them all into one single phase according to a reversible equilibrium, or 

45 to make them merging together into one continuum to form said composition, wherein the first phase is the 
most abounding with the polar solvent, the second phase is the most abounding with the water soluble or water 
dispersible surfactant and the third phase is the most abounding with the non-polar solvent or weakly polar 
solvent, and the interfaciai tension between said first phase and said second phase is 0 to about 1x10^ mN/m, 
and the interfaciai tension between second phase and third phase is a 0 to about 1x10-* mN/m and the in- 

so terfaciai tension between the first phase and the third phase is 0 to about 1 x 10- 3 mN/m. 

The composition may contain a surfactant and the said surfactant is preferably an anionic surfactant. 
According to another aspect of the present invention there is provided a liquid cleaning composition having 
a surface tension of about 10 to 35 mN/m and incorporating at least a polar solvent, a water soluble or water 
dispersible low molecular weight amphiphile a non-polar or weakly polar solvent and a water soluble acid and 

55 deriving from three co-existing liquid phases which are almost chemically identical to each other and said three 
co-existing liquid phases are in such a state that a minute variation of said state is able to convert them all into 
one single phase according to a reversible equilibrium, or to make them merging together into one continuum 
to form said composition, wherein the first phase is the most abounding with the polar solvent, the second 
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the third phase is the most abounding with the non-polar solvent or weakly oolar solvent and th«ZZ . m 

^SSST* V phas : * e seMnd phase and "l^^SSXZ^ 

tween said first phase and said second phase Is 0 to about 1 * 10-3 mN/m, and the interfacial tension be^wee^ 

of a composition In accordance with the present invention. removing amount 

«. ^ composition "» a PP |ied » a pre-treatment to material soiled with hani-to-remove soil at the locus 
thereofon the material, after which application the soil is removed by applfcaoon of wataT 

The composition may be applied as a pre-treatment onto dishes having deposits thereon before hand 
washing or such dishes in dishwater containing a dishwashing detergent composition 

The composition may be applied as a pre-spottlng treatment onto laundry soiled with oily or greasy soils 
atmeloaofsuch^ 



Claims 



ii™ ^Lir* T P< f ttK T PrBferably havi " 9 3 8Urface tension of about 10 to 35 mN/m and incorpor- 
ating at east a polar solvent, a water soluble or water dlspersible low molecular weight amphlphHeTa 

St:^ ( ?^^ taan, ° r 3 mbrtUre * amphlphite and surfacta * and'a nTpTr 
vZTL^ll T r^' 0 " 8 ° f polarsolvent - ^PhiPhile and/or surfactant and non-polar or 

exist as tSSCT" " " Car ^ P ° ,nt ^ materia,S 31 Wh ' Ch P °" the " ,htU ' 8 

ISE^t?^ 1 ' CharaCteriSed 10 th8t *■ P0,ar S0,vent is — at a ^"tration of 
Acompositionasdalmedindaim1ordaim2cha ra cterisedta 

^^ n Tl M9 H h ^ Ph0b i C P ° rti0n ^ h3S 3 Partial polar P^" 1 ^ and hydrogen bonding 
parameter both of which are less than about 5 (MPa)« and a water soluble hydrophilic portion which 
has a partial hydrogen bonding sdubility parameter greater than about 10 (MPa)i«; the said amphiphite 
being present at a concentration of about 5 to about 60 wt%. 

lST tta ir daimed "I d k a ' m 1 - 2 OT 3 ^aracterised in that the said non-polar solvent orweaWy polar 
sotont has a dispersion solub.lrty parameter greater than about 10 (MPa)« and a hydrogen bondlngsol- 

present at a concentration of about 1 5 to about 55 wt %. 

A composition as daimed in daim 1 . 2, 3 or 4 characterised in that the said low molecular weight amphi- 
lv!a^ consisting essentially of alkyleneglycol alkyl ethers, pdyoxyethyleneder- 

CxH^, - O - (CH 2 CH2 - O -)y- H 
wherein x or y is 1 to 6. polyols having about 4 to about 8 carbon atoms, polyamines having about 5 to 
about 7 carbon atoms, polyamldes having about 5 to about 7 carbon atoms, and alkanols having about 2 
to about 4 carbon atoms. 

A composition as claimed in any one of claims 1 to 5 characterised in that the said non-polar solvent or 
weakly polar solvent Is selected from the group consisting of alkanes and cycloalkanes having about 5 
to about 25 carbon atoms, aryl alkanes having about 12 to about 24 carbon atoms, aliphatic and aromatic 
oils having about 6 to about 14 carbons atoms, terpenes having about 10 to about 40 carbon atoms and 
esters having the formula: ' 
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R C O R x 

wherein R and are alkyl groups having together about 7 to about 24 carbon atoms, or an aliphatic hy- 
drocarbon having 6 to 16 carbon atoms. 

A composition as claimed in any one of daims 1 to 6 characterised in that the said low molecular weight 
amphiphile Is trlethylene glycol monohexyl ether. 

A composition as claimed In any one of claims 1 to 7 characterised in that the composition contains a 
surfactant and in that the said surfactant is an anionic surfactant 

A composition as claimed In any one of claims 1 to 8 characterised In that it contains a water soluble acid. 

A method of making a liquid cleaning composition preferably having a surface tension of about 10-35 
mN/m which comprises mixing first, second and third liquid phases to produce a single phase, the first 
phase containing polar solvent, the second phase containing a water soluble or water dlspersible low mo- 
lecular weight amphiphile or a water soluble or water dlspersible surfactant or a mixture of amphiphile 
and surfactant and the third phase containing a non-polar or weakly polar solvent, the first phase being 
the most abounding with the polar solvent, the second phase being the most abounding with the water 
soluble or water dlspersible low molecular weight amphiphile or surfactant and the third phase being the 
most abounding with the non-polar solvent or weakly polar solvent, the nature and proportions of the first, 
second and third phases being such that the interfacial tension between said first phase and second 
phase absent the third phase is 0 to about 1 x 10- 3 mM/m, and the interracial tension between second 
phase and third phase absent the first phase Is a 0 to about 1 x 10* mN/m, and the Interfacial tension 
between first phase and third phase absent the second phase is 0 to about 1 x 10- 3 mN/m. 

A method as claimed in claim 1 0 characterised in that the polar solvent, the amphiphile or surfactant and 
the non-polar or weakly polar solvents are as claimed in any one of claims 1 to 9. 
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